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[1] A portion of the disclosure of this patent document contains material that is subject to 
copyright protection. The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent disclosure, as it appears 
in the Patent and Trademark Office patent file or records, but otherwise reserves all 
copyright rights whatsoever. 

FIELD OF THE INVENTION 

[2] The present invention generally relates to low cost Liquid Crystal Displays (LCDs). 

[3] More specifically, the present invention relates to a composite materials approach to 
fabrication of LCDs. 

BACKGROUND OF THE INVENTION 

[4] LCDs are lypicaUy fabricated using parallel pairs of structurally rigid & precision flat 
sheet glass having an addressable conductive pattern on respective facing surfaces and 
having a liquid crystal based material there-between. Glass is presently the preferred 
media because of its optical properties, its structural properties, its chemical 
properties (being impermeable to moisture and oxygen) and because it facility to edge 
sealing or mterstitial sealing. Furthermore, in order to maintain the parallel 
orientation, precision spacers (e.g. micro spheres) are distributed between the plates, 
albeit obscure febrication methods utilize precise deposition to accomplish the 
spacing. 

[5] Because the cost of structurally rigid & precision flat sheet glass increases greatly 
with the size of the sheets, large and very large LCDs are disproportionably more 
expensive than hand held displays or watch face size displays. 
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[6] Accordingly, there is a long felt need In the industry to reduced.the cost of large and 
veiy large LCDs. Furthermore, additional cost reductions for hand held displays or 
watch &ce size displays would also be appreciated as advantageous to the industry, 
since manufacture of small scale LCDs has become highly competitive. 

BREF SUMMARY OF THE DSrS^ENm 

[7] The aforesaid longstandmg needs are significantly addressed by embodhnents of the 
present invention, which specifically relates to structurally supported LCD media. The 
instant apparatus is especially useful in lowering costs for LCD fabrication. 

[8] The instant invention specifically relates to embodiments of a Structurally supported 
LCD media comprising: (A) a initial structural layer; (B) a plurality of addressable 
layers, each of which having predetermined optical properties, and the layers have LC 
there-between and have narrow conductive pathways on opposing feces which 
respectively address a predetermmed LC volume between the pathways, and the 
pathways are respectively accessible for intercormection with a LC electric pulse 
driving means; (C) a final structural layer being of predetermined optically 
transparency to fiequencies of light scattered and/or reflected by at least one of the 
other layers; and (D) means for sealing the initial layer to the fmal layer with the 
addressable layers there-between, and having there-through a continuation of said 
respective accessible interconnection. 

[9] Simply stated, embodiments of the instant invention fecilitate use of cheap plastic 
sheet to be used roll-to-roll and thereafter cut up and laminated with cheap glass. This 
allows large area cheap LC displays by enclosure of a stack of films into a 
"sandwich". 

[10] According to one embodiment, the initial structural layer is a rigid material 
(e.g. glass, composite, metal, or the likes) having an inert surface (innately, by 
coating, by preparation, or the likes) facing the final layer. According to the a special 



variation of this embodiment, the inert surface is an applied coating/deposition on the 
sur&ce. 



[1 1] According to a special embodiment, the initial structural layer is glass. While, 
according to a fiirther embodiment, the initial structural layer is selected &otn &e list: 
metal, plastic, and composite material. 

[12] According to a different embodiment, the initial structural layer has a surface 
preparation of predetermined spectral properties (generally optically black - but often 
tinted, textured, selectively filtered, or the likes) facing the final layer. 

[13] According to yet another embodiment, at least one of the plurality of 
addressable layers is made fi-om a plastic film. However, according to still a further 
embodiment, at least one of the plurality of addressable layers is made fix)m a glassy 
film. While according to an additional embodiment, at least one of the plurality of 
addressable layers is made from a plastic sheet. 

[14] According to a novel embodiment, the narrow conductive pathways are 
selected fi-om the list: Indium Tin Oxide, carbon nanotubes, or the likes. 

[15] Accordmg to another novel embodiment, at least two adjacent layers of the 
plurality of addressable layers are separated by precision width gaping spacers 
selected fiom the list: micro-particles, deposition members, or the likes. 

[16] According to a furttier novel embodiment, the final structural layer is a glass 
sheet. 

[17] According to a basic embodiment, the structurally supported LCD media 
(substantially as herein described and illustrated) is characterized by having means for 
(moisture & osg^gen impermeable) sealing the initial layer to the final layer. 
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[18] Plastic LCD in a glass sandwich. In tiie future it is possible that LCD's could 
be made on a roll to roll basis and thus make them veiy cheap. Che^p plastic 
substrates have poor barrier properties to water and 03C/gen. ^Engineered' plastic fihn 
with barrier layers is very expensive. This idea takes cheap plastic and encloses it 
between thin glass sheets that act as barrier layers and can be also helpfiil in making 
the device more rigid when this is required. 

NOTICES 

[19] Numbers, alphabetic characters, and reman symbols are designated in the 
following sections for convenience of explanations only, and should by no means be 
regarded as imposing particular order on any method steps. Likewise, the present 
invention will forthwith be described with a certain degree of particularity, however 
those versed m the art will readily appreciate that various modifications and 
alterations may be carried out without departing from eitiber the spirit or scope, as 
heremafter claimed. 

[20] In describing the present invention, explanations are presented in light of 
currently accepted Scientific or Technological theories and models. Such theories and 
models are subject to changes, both adiabatic and radical. Often these changes occur 
because representations for fundamental component elements are innovated, because 
new transformations between these elements are conceived, or because new 
interpretations arise for these elements or for their transformations. Therefore, it is 
important to note that the present invention relates to specific technological 
actualization in embodiments. Accordmgly, theory or model dependent explanations 
herein, related to tiiese embodiments, are presented for the purpose of teaching, the 
current man of the art or the current team of the art, how these embodiments may be 
substantially realized in practice. Alternative or equivalent explanations for these 
embodiments may neither deny nor alter their realization. 

BRIEF DESCRIPTION OF THE DRAWINGS 



-4- 



pi] In order to understand tiie invention and to see how it may be carried out in 
practice, embodiments including Ihe preferred embodiment will now be described, by 
way of non-limiting example only, vdth reference to the accompanjdng drawings. 
Furthermore, a more complete understanding of the present invention and tiie 
advantages thereof may be acquired by referring to the foUowmg description in 
consideration of Ihe accompanymg drawmgs, in which like reference numbers 
in^cate like features and wherein: 

[22] Figure 1 illustrates a schematic lateral side view of a structural supported LCD 
media embodiment; and 

[23] Figure 2 illustrates a schematic view of sequential steps used to assemble a 
typical structural siqpported LCD media embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

[24] The instant mvention relates to embodiments (SEE Figure 1) of a Structurally 
supported LCD media comprising: (A) a mitial structural layer 100; (B) a plurality of 
addressable layers, each of which having predetermined optical properties 110 120 
130, and the layers have LC 111 121 there-between and have narrow conductive 
pathways 112 122 123 133 on opposing feces which respectively address a 
predeteimmed LC volume between the pathways, and tiie pathways are respectively 
accessible for interconnection witii a LC electric pulse driving means; (C) a final 
structural layer 140 being of predetermmed optically transparency to frequencies of 
light scattered and/or reflected by at least one of tiie other layers; and (D) means for 
sealmg 150 tiie initial layer to tfie final layer witii tiie addressable layers tixere- 
between, and having tiiere-tiuough a continuation of said respective accessible 
interconnection. 



[25] Regarding the means for sealing, one needs a specification for water and 
oxygen transport through a substrate into a liquid crystal film that is very low [while . 
PET (Polyethylene terephthalate) for example has very hi^ transport properties: 

Water Oxygen 

(g/mVday) (cc/bar/m^/day) 

Target <10"^ <10"^ 

PETfihn(lmil) 40 160 

[26] Glass (by comparison) has almost zero permeation of water and oxygen. 

[27] It is possible to obtain fi-om Agfii a laminate of glass and plastic that is 4S0um 
thick which is flexible. It is sold as a substrate for displays and security cards, 
semiconductor devices etc. (see http:/www.yet2.com/nasatech/240). It is patented for 
used in LCD's. 

[28] Schott and others sell very thin glass of SOimi thick, this is expensive and 
^ile flexible is also brittie. Borosilicate glass is less breakable than sodium or 
chemically hardened glass so is preferred in these applications. 

[29] The disadvantage of using tiiis thin glass is that it comes In sheets not rolls so 
roll to roll manufacture is not an option. The plastic/glass lamuiate is possibly a roll 
although tills is not emphasized strongly in the technical notes. 

[30] In preferred instant embodiments of the present invention, the LCD is made by 
coatings onto cheap transparent conductive-coated cheap plastic and then sandwiched 
between cheap soda lime glass in sheets of the appropriate size defined by the 
application and ability to drive the LCD. 

[31] The edges of the glass are sealed thus creating an almost hermetic seal for the 
plastic. (SEE Figure 2) On the bottom of a Structurally supported LCD media 200 is a 
initial structural layer 210 supports a stack of: a plastic layer 220, a first coated SCT 
layer cured to give a PDLC like film 230, a second coated fihn 240, a tiiird coated 
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SCT film 250, and an upper laminated plastic 260. A final structural layer 270 is 
being deposits on top of the stack; then there is lamination fix>m tiie initial structural 
layer to the final structural layer by a means for sealing 280 - witii the addressable 
layers there-between. 

[32] Alternatively making individual layers and then stacking these prior to 
lamination between glasses can make the stack of SCT layers. 

[33] Special care should be taken to avoid problems of large mismatch in 
expansion between jglass and plastic but using suitable glues (indeed Agfa ha^e shown 
this can be done). 

[34] Furthermore, it is preferred to limit added weight and loose flexibility of the 
plastic display. The weight depends on the glass thickness - 0.8mm glass could be 
used as the plastic will make it tougher. Flexibility is not a big deal, usually 
ruggedness is more critical and this sandwich would be rugged. 

[35] Care should be taken not to include extra steps in lamination - since this will 
add cost. Furthermore, connection to the device via flexible printed circuits or rigid 
connectors requires careful selection and may incur a need to electrically connect 
between plastic and glass. 

[36] Briefly, instant embodiments use comparatively cheap substrates (especially 
for large surface area displays) - and can utilize roll-to-roll manufacture (since the 
very weak point of plastic devices made roll to roll is to seal the edges, this is 
overcome). In addition, substantially any device size is possible - and one could 
attach drivers on the glass (if desired). 

[37] Simply stated, instant embodiments use a good and cheap barrier layer (glass) 
to overcome the barrier layer problem in cheap non-engineered plastics. (Note that the 
engineering of plastics is usually silicon dioxide layers evaporated onto the plastic.) 



[38] While the invention has been described with respect to specific examples 
including presently prefened modes of carrying out the invention, those skilled in the 
art will appreciate that there are numerous variations and permutations of the above 
described systems and techniques that fell within the spuit and scope of the invention 
as set forth in the appended claims. 



lAVe Claim: 

1 . Structurally supported LCD media comprising: 
a initial structural layer; 

a plurality of addressable layers, each of which having predetermined optical 
properties, and the layers have LC there-between and have narrow conductive pathways on 
opposing &ces which respectively address a predetermmed LC volume between the 
pathways, and the pathways are respectively accessible for intercoimection with a LC electric 
pulse driving means; 

a final structural layer being of predetermined optically transparency to frequencies 
of light scattered and/or reflected by at least one of the other layers; and 

means for sealing the initial layer to the final layer with the addressable layers there- 
between, and having there-through a continuation of said respective accessible 
interconnection. 

2. The structurally supported LCD media according to claim 1 wherein the initial 
structural layer is a rigid material having an inert surface &cing the final layer. 

3. The structurally supported LCD media according to claim 2 wherein the inert 
surface is an applied coating/deposition on the surface. 

4. The structurally supported LCD media according to claim 1 \^erein the initial 
structural layer is glass. 

5. The structurally supported LCD media according to claim 1 wherein the initial 
structural layqr is selected from the list: metal, plastic, and composite material. 

6. Hie structurally supported LCD media according to claim 1 wherem the initial 
structural layer has a sur&ce preparation of predetermined spectral properties 
facing the final layer. 

7. The structurally supported LCD media according to claim 1 wherein at least 
one of the plurality of addressable layers is made from a plastic film. 

8. The structurally supported LCD media according to claim 1 wherein at least 
one of the plurality of addressable layers is made from a glassy film. 
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9. 
10. 

11. 

12. 
13. 



The structurally supported LCD media according to claim 1 wherein at least 
one of the plurality of addressable layers is made fix>m a plastic sheet. 
The structurally supported LCD media according to claim 1 wherein the 
narrow conductive pathways are selected from flie list: Indium Tin Oxide, 
carbon nanotubes. 

The structurally supported LCD media according to claim 1 wherem at least 
two adjacent layers of the plurality of addressable layers are separated by 
precision width gaping spacers selected from the list: micro-particles, 
deposition members. 

The structurally supported LCD media according to claim 1 wherein the final 
structural layer is a glass sheet 

The structurally supported LCD media substantially as hereinbefore described 
and illustrated and characterized by having means for sealing the initial layer 
to tiie final layer. 



For tiie applicant, by: 

Chaim Scheff 
Magink Display Technologies Inc. 




-10- 



STRUCTURALLY SUPPORTED LCa> MEDIA 

Abstract of the Invention 

A structurally supported LCD media comprising: an initial structural layer; a plurality 
of addressable layers, each of which having predetennined optical properties, and the layers 
have LC there-between and have narrow conductive pathways on opposing faces which 
respectively address a predetermined LC volume between tiie patiiways, and the pathways are 
respectively accessible for interconnection with a LC electric pulse driving means; a final 
structural layer being of predetermined optically transparency to frequencies of lig^t 
scattered by at least one of the other layers; and means for sealing the initial layer to the final 
layer with the addressable layers there-between, and having there-through a continuation of 
said respective accessible interconnection. 
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